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Description 



OVERHEAD SPACE ACCESS STOWABLE 

STAIRCASE 

Background of Invention 

[0001] The present invention is related generally to staircase sys- 
tems. More particularly, the present invention is related to 
stowable staircase systems that enable access to various 
areas of an aircraft. 

[0002] space within a crown of a wide body aircraft is typically 
not efficiently or fully utilized, due to the difficulty in ac- 
cess thereof. In order to maximize storage and seating 
area within a commercial passenger aircraft, efficient use 
of space within the aircraft is desired. Efficient use of air- 
craft space can increase the number of passengers trans- 
ported per flight and the capability of an aircraft to store 
more items on board. 

[0003] increased efficiency of space usage not only increases 

physical capacity of an aircraft, but can also increase cus- 
tomer and crewmember satisfaction and revenue per 



flight. For example, and particularly with respect to long 
flights, additional space allows for increased storage of 
food, baggages, and other items of various sizes. Im- 
proved efficiency of space usage also provides increased 
space for passenger and crewmember seating, rest areas, 
and movement about the aircraft. 
[0004] | n larger aircraft that are typically used for longer flights, 
overhead space modules, such as crew rest stations and 
additional storage compartments, are provided in the 
space between the curved top portion of the hull of the 
aircraft and the lowered ceiling of the aircraft. These 
overhead space modules are not easily accessible, and 
most often are accessed through a narrow stairway. This 
overhead space can be limited in size and provides limited 
access and movement. In present commercial passenger 
aircrafts, not only are certain overhead areas for use by 
crewmembers inconvenient and difficult to access, but 
also storage in general and areas allotted for crewmem- 
bers are limited. 

[0005] Also, typical mechanisms for accessing overhead areas re- 
sult in loss of both overhead space and main deck space. 
Traditional style staircases, whether permanent or deploy- 
able, tend to have a large stowed and deployed envelope, 



which reduces the available overhead and main deck 
spaces. Staircase systems that are more permanent in de- 
sign utilize main deck space continuously as opposed to 
deployable staircase systems, which occupy main deck 
space when deployed. Thus, overhead space usage, in- 
cluding crew rest areas, has been limited to single func- 
tions and to commodities that do not require use of an 
access system or monument. Access monuments are gen- 
erally needed when storing large or heavy items in an 
overhead area. 

[0006] Thus, there exists a need for an improved space efficient 
staircase mechanism for access to overhead areas of an 
aircraft that utilizes a minimal amount of space in both a 
stowed and/or deployed arrangement, that is cost effec- 
tive to manufacture and implement within an aircraft, that 
is lightweight, and that is easy and convenient to utilize 

and operate. 
Summary of Invention 

[0007] The present invention provides an overhead area access 
staircase system for an aircraft that includes an aircraft 
overhead module and multiple stair segments. The stair 
segments are actuated relative to each other when de- 
ployed and are configured to be in proximity with the 



overhead module. The stair segments are in contact with 
the overhead module when deployed. The stair segments 
include step elements and support members coupled 
thereto. 

[0008] The embodiments of the present invention provide several 
advantages. One such advantage is the provision of an 
overhead area access staircase system that has both a 
compact stowed state and a space efficient deployed 
state. 

[0009] An advantage provided by multiple embodiments of the 

present invention is the provision of staircases that can be 
stowed within an overhead module. 

[0010] Another advantage provided by an embodiment of the 

present invention is the provision of an overhead area ac- 
cess staircase system that incorporates potential energy 
devices and/or other devices that aid in the stowage and 
deployment of the staircase system. 

[0011] yet another advantage that is provided by an embodiment 
of the present invention is the provision of an overhead 
area access staircase system that incorporates the use of 
deployable handrails. The deployable handrails aid in the 
ascending and descending of the staircase system and 
provide a compact arrangement when stowed. 



[0012] The embodiments of the present invention also provide 
various devices and mechanisms for transitioning over- 
head area access staircase systems between stowed states 
and deployed states. 

[0013] The present invention itself, together with further objects 
and attendant advantages, will be best understood by ref- 
erence to the following detailed description, taken in con- 
junction with the accompanying drawing. 
Brief Description of Drawings 

[0014] Figure 1 is a side view of an overhead area access stair- 
case system for an aircraft incorporating potential energy 
devices in accordance with an embodiment of the present 
invention; 

[0015] Figure 2 is a side view of an overhead area access stair- 
case system incorporating electrically or pneumatically 
assisted stair segments in accordance with multiple em- 
bodiments of the present invention; 

[0016] Figure 3 is a side view of an overhead area access stair- 
case system incorporating hydraulically assisted stair seg- 
ments in accordance with another embodiment of the 
present invention; 

[0017] Figure 4 is a side view of an overhead area access stair- 
case system incorporating a railing system in accordance 



with an embodiment of the present invention; 
[0018] Figure 5 is a side view of a railing system incorporating 

linkages and telescoping balusters in accordance with an 

embodiment of the present invention; and 
[0019] Figure 6 is a front view of a railing system incorporating 

hinged balusters in accordance with another embodiment 

of the present invention. 
Detailed Description 

[0020] | n the following Figures the same reference numerals will 
be used to refer to the same components. While the 
present invention is described primarily with respect to 
overhead area access staircase systems for use within an 
aircraft, the present invention may be adapted and applied 
in various vehicle and non-vehicle applications. The 
present invention may be applied in aeronautical applica- 
tions, nautical applications, railway applications, automo- 
tive vehicle applications, commercial and residential ap- 
plications, as well as in other applications known in the 
art where space is limited and efficient use thereof is de- 
sired. Also, the staircase systems of the present invention 
may be utilized to access overhead areas, to access rest 
areas, to access various service areas, to ascend or de- 
scend between floors, or for other purposes known in the 



art. 

[0021] | n t he following description, various operating parameters 
and components are described for one constructed em- 
bodiment. These specific parameters and components are 
included as examples and are not meant to be limiting. 

[0022] | n t he following Figures 1-4, several staircase systems are 
shown. The staircase systems of Figures 1-4 are shown in 
three states, a stowed state, a transition state, and a de- 
ployed state. The transition state represents transition of 
the staircase systems between the stowed state and the 
deployed state. The transition state is shown in hidden 
line format. 

[0023] Referring now to Figure 1, a side view of a first overhead 
area access staircase system 10 for an aircraft 12 incor- 
porating potential energy devices 14 in accordance with 
an embodiment of the present invention is shown. The 
staircase system 10 has a stowed state 16 and a deployed 
state 18. The staircase system 10 includes, is coupled to, 
and is stowable within an aircraft overhead module 20. 
Due to the folded stowed envelope and the lean deployed 
envelope of the staircase system 10, the staircase system 
10 provides efficient use of the spaces above the ceiling 
22 and within the main deck area 24 when in both the 



stowed state 16 and the deployed state 18. 

[0024] | n operation, an access door 30 of the overhead module 
20 is opened, by rotation thereof on an access door hinge 
32. The staircase system 10 may then be released. The 
staircase system 10 is unfolded to rest upon the floor 34. 
A passenger or crewmember may then ascend and interact 
with or access the overhead area 36. The staircase system 
10 may be located in various areas throughout the aircraft 
12. The staircase system 10 may be utilized to access 
overhead areas, including accessing storage areas, crew 
rest areas, and other overhead areas. The staircase system 
10 may also be used to ascend to and descend from floors 
of the aircraft 12. 

[0025] The overhead module 20 may be in the form of a passen- 
ger or crewmember storage bin, a crew rest module, or 
other overhead module known in the art. The overhead 
module 20 may be of various sizes, types, and styles and 
have various access panels or doors. 

[0026] The staircase system 10 also includes multiple stair seg- 
ments 40. Each stair segment 40 has step elements 42 
and support members 44. The step elements 42 are cou- 
pled between the support members 44. The support 
members 44 extend between the overhead module 20 and 



the floor 34 and provide support for the step elements 42. 
Although three stair segments are shown, any number of 
stair segments may be utilized. The stair segments 40 
may be formed of various lightweight materials known in 
the art, such as aluminum, steel, wood, a composite ma- 
terial, plastic, or a combination thereof. 
[0027] The stair segments 40 may be coupled to each other via 
stair segment hinges 46, as shown. In the example em- 
bodiment shown, a first stair segment 48 is coupled to a 
lining or sidewall 50, or support structure of the overhead 
module 20 via a first stair segment hinge 52. The stair 
segments 40 rotate out from the overhead module 20 and 
into the main deck area 24 on the first hinge 52, which is 
represented by arrow 54. The first stair segment 48 is 
coupled to a second stair segment 56 via a second stair 
segment hinge 58. The second hinge 58 is coupled to the 
front sides 60 of the stair segments 48 and 56 such that 
the second segment 56 rotates and folds onto the first 
segment 48, the transition thereof is represented by arrow 
62. The second stair segment 56 is coupled to the third 
stair segment 64 via a third stair segment hinge 66. The 
third hinge 66 is coupled to the back sides 68 of the seg- 
ments 56 and 64 such that the third segment 64 rotates 



and folds onto the second segment 56, the transition 
thereof is represented by arrow 70. 
[0028] The potential energy devices 14 assist in the transition of 
the staircase system 10 between the stowed state 16 and 
the deployed state 18. The potential energy devices 14 
may be coupled to the support members 44, as shown, or 
may be incorporated using some other technique known 
in the art. The staircase system 10 may include any num- 
ber of potential energy devices. Although the potential 
energy devices 14 are shown as springs, they may be in 
various forms. 

[0029] The staircase system 10 may also include one or more 

lanyards 72 (only one is shown). The lanyards 72 are cou- 
pled to the overhead module 20 or to an aircraft structure, 
such as structure 74 to support the stair segments 40. 
The lanyards 72 may be directly coupled to the overhead 
module 20, as shown in Figure 1, or may be coupled indi- 
rectly as shown in Figure 3. The lanyards 72 may be in the 
form of potential energy devices to assist in the stowage 
or deployment of the stair segments 40. The lanyards 72 
may be of various types and styles. The lanyards 72 may 
be in the form of cables, ropes, straps, springs, or may be 
of some other form known in the art. 



[0030] The staircase system 10 may form a flush surface with the 
ceiling 22. The staircase system 10 may also be recessed 
into the ceiling 22. The staircase system 10 may also be 
manually released, stowed, and deployed or may be auto- 
mated, as is described in further detail below. The stair- 
case system 10 may include release mechanisms or ele- 
ments 90, which may be manually rotated or rotated via 
associated actuators 92. When the staircase system 10 is 
manually deployed a deployment handle or "pull-down" 
rope, such as rope 94, may be incorporated and dropped 
down upon opening of the access door 30. The pull down 
rope 94 may be coupled to the staircase system 10 in var- 
ious locations. The staircase system 10 may be electri- 
cally, pneumatically, or hydraulically actuated, examples 
of which are shown in Figures 2-4. 

[0031] Referring now to Figure 2, a side view of a third overhead 
area access staircase system 10" incorporating electrically 
or pneumatically assisted stair segments 40" in accor- 
dance with multiple embodiments of the present invention 
is shown. The stair segments 40" include a stair actuating 
system 120, which includes a source 122, motors 124, 
and lines 126 for stowage and deployment of the stair 
segments 40". 



[0032] when the staircase system 10" is electrically actuated the 
motors 124 are in the form of electrical motors that re- 
ceive power from the source 122 via the lines 126. For 
this electrical example embodiment, the lines are electri- 
cal power lines. The motors 124 are coupled to gears 128, 
which when actuated rotate the stair segments 40" rela- 
tive to each other. The source 122 is an electrical power 
source. 

[0033] when the staircase system 10" is pneumatically operated, 
the motors 124 are in the form of pumps that pump air 
from the source 122 through the lines 126 to rotate the 
stair segments 40". For this pneumatic example embodi- 
ment, the lines 126 are air lines. The source 122 for this 
sample embodiment may be in the form of an air tank. 

[0034] a lanyard 72" is shown as being indirectly coupled to the 
overhead module 20". The lanyard 72" is coupled to an 
eyebolt 130, which in turn is fastened to the overhead 
module 20" and/or the structure 74. 

[0035] Referring now to Figure 3, a side view of a forth overhead 
area access staircase system 10"" incorporating hydrauli- 
cally assisted stair segments 40"" in accordance with an- 
other embodiment of the present invention is shown. The 
staircase system 10"" is similar to the system 10" except 



that it includes hydraulic drives 140. The hydraulic drives 
140 pump liquid to and from the source 122" in actuating 
the stair segments 40"". A first hydraulic drive 142 is cou- 
pled to a first stair segment 144 and to a first flexible 
arched line 146, which is coupled to a second stair seg- 
ment 148. A second hydraulic drive 150 is coupled to the 
second stair segment 148 and to a second flexible arched 
line 152, which is coupled to a third stair segment 154. 
The arched lines 146 and 152 allow the stair segments 
40"" to fold onto each other when stowed. 
[0036] Referring now to Figure 4, a side view of a fifth overhead 
area access staircase system 10 incorporating a railing 
system 160 in accordance with an embodiment of the 
present invention is shown. The railing system 160 in- 
cludes multiple handrails or rail members 162, which are 
coupled to the stair segments 40""" via the balusters 164. 
The railing system 160 also includes a rail-actuating sys- 
tem 166 that is used to stow and deploy the rail members 
162. For clarity of Figure 4, the rail members 162, the 
balusters 164, and the actuation system 166 are just 
shown on the deployed representation of the staircase 

mm 

system 10 . 

[0037] The rail members 162 extend a substantial length of the 



stair segments 40""" and aid in ascending and descending 
the stair segments 40""". The rail members 162 may cou- 
ple to each other when deployed or have associated 
bridge elements, such as element 170. Although the rail 
members 162 are shown as being coupled to just the up- 
per stair segments 172, they may be coupled to the lower 
stair segment 174. Any number of rail elements may be 
utilized. The rail members 162 as well as the balusters 
164 may also be formed of various lightweight materials, 
such as aluminum, steel, wood, a composite material, or a 
combination thereof. 

[0038] The balusters 164 may be in the form of potential energy 
devices. The balusters 164 may, for example, include 
springs (not shown) and may be biased to aid in the 
stowage and/or deployment of the rail members 162. A 
few examples of balusters are shown in Figures 5-6. 

[0039] The rail actuation system 160 may include various com- 
ponents and devices for stowing and deploying the rail 
members 162. The rail actuation system 160 may include 
various rail-actuating elements, such as linkages, gears, 
telescoping elements, pulleys, cables, pins, hinges, or 
other elements known in the art for actuation of the rail 
members 162 and balusters 164. Also, the rail actuation 



system 160 may include electrical, pneumatic, or hy- 
draulic control, similar to that provided above for actuat- 
ing the stair segments 40" and 40"" with respect to the 
embodiments of Figure 2 and 3. Some example rail actua- 
tion systems 160 are shown in Figures 5-6. 
[0040] Referring now to Figure 5, a side view of a sample railing 
system 160" incorporating linkages 180 and telescoping 
balusters 182 in accordance with an embodiment of the 
present invention is shown. The railing system 160" in- 
cludes a rail member 184 that is coupled to a stair seg- 
ment 186 via a rail-actuating system 166". The rail- 
actuating system 166" includes the linkages 180 and 
balusters 182. The linkages 180 are coupled to an actua- 
tion bar 188 via a first set of pivot joints 190. The link- 
ages 180 rotate on a second set of pivot joints 192, which 
are coupled to the support members 194 (only one is 
shown) of the stair segment 186. The balusters 182 are 
coupled to the linkages 180 via a third set of pivot joints 
196. 

[0041] a s the bar 188 is actuated the linkages 180 are rotated on 
the second set of pivot joints 192 to either stow the rail 
member 184 against the stair segment 186 or to deploy 
the rail member 184 away from and parallel to the stair 



segment 186. The balusters 182, by having telescoping 
capability, provide additional separation distance between 
the rail member 184 and the stair segment 186. The tele- 
scoping elements 198 of the balusters 182 may lock to 
each other when deployed to stabilize the rail member 
184. 

[0042] The rail member 184 may be simultaneously deployed 
with the stair segment 186 through actuation of the bar 
188. For example, as the stair segment 186 is deployed 
the bar 188 may come in contact with and/or be trans- 
lated due to the rotation of an adjacent stair segment. The 
translation of the bar 188 rotates the linkages 180 in a 
counter clockwise direction, as depicted by arrows 200, to 
deploy the rail member 184. The rail element 184 may 
then be "pulled out" or away from the stair segment 186 
to extend the balusters 182. 

[0043] Referring now to Figure 6, a front view of a railing system 
160"" incorporating hinged rail elements in accordance 
with another embodiment of the present invention is 
shown. The rail members 230 are coupled to the support 
members 232 of the stair segment 234 via baluster 236 
and hinges 238. The rail members 230 are manually de- 
ployed by rotation of the rail members 230 relative to the 



support members 232 on the hinges 238, as depicted by 
arrows 240. 

[0044] The present invention provides several staircase systems 
that can be conveniently stowed in a compact arrange- 
ment within an overhead area. The present invention may 
be applied in various applications and provides efficient 
use of space and increased storage ability. 

[0045] while the invention has been described in connection with 
one or more embodiments, it is to be understood that the 
specific mechanisms and techniques which have been de- 
scribed are merely illustrative of the principles of the in- 
vention, numerous modifications may be made to the 
methods and apparatus described without departing from 
the spirit and scope of the invention as defined by the ap- 
pended claims. 



